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(54) ZOOM LENS 
(5 7) Abstract: 

PROBLEM TO BE SOLVED: To make the configuration 
of lens groups moved for back focus adjustment simpler 
and more compact and also minimize the fluctuation of 
lens performance involved in back focus adjustment by 
providing a zoom lens composed of four groups being 
positive, negative, negative and positive from the object 
side and forming the fourth group of a front group and a 
rear group which is composed of one positive lens. 
SOLUTION: This zoom lens consists of a positive first 
group I, a negative second group II that is moved at 
power variation to change power, a negative third group 
III that is moved at power variation to correct the 
fluctuation of an image surface involved in power 
variation, and a positive fourth group IV, wherein the 
fourth group IV consists of the front group IVa and the 
rear group IVb composed of one positive lens and 
adjusts the deviation of an image- formation position 
when the lens is mounted to a camera by moving the 
fourth latter group IVb. 
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(54) vsmv&m X-Al^>X 



(57) [Sffi] 

fXtt«©«»«rS»T*£ < 1-5. 

m L-C*»fcfT a AO* 2 Wll, KfttttOHb LT3?{£ 
K#5iftffiO«»*:*|jE-t-4AO||S3»III, tJit/IE 
©SMSfiv^fefclK * f>^SS4*IVtt, luSfiVa, is 
± 1 ft<DiE v ft 5 «»I V b (c J: 9 $ 
*4«»IVb©»»K:J:9*^7*9(trti*Ki*i»t*IS 




(2) 

1 

x 0 

Tie*{« (i) *m^%z-t*mmt-rz>m 

#*11Ei&DX— *l^X 0 
1. 0<B f 4b /B f < 1. 5 • • • (1) 
[M&S 3 ] JSJt 5 BB»fl#£> F«Sr F n , 

M^^^rHb t tfctt, Tsa*«=a: (2) 
yx D 

lHa-Hb |<0. 02XBf/Fn (2) 

X, jSntSi^X, Ei/yXtfti/yXt^i/yX, 
*ff«fc»v^Jlf*S:*-f- Si&BSrJSHtfcjEU'^X, & 
it/IEuvXt A^^Xt^-^uvX^^ib^^r £ 4* 30 
.#« £ i"5W 1 SEt^X 
— u^X 0 

B5*lRl»tfciE<o^-^*^uvX^bft9. Wfa^2U 
^X#tt, feftfiW^HIl^ Ai/>x\ ^i/yX, jo J: 

t^g fls: ftij £ S £ [p] 1 1 fc IE 60 ^ n ;* # * 1/ V X * »fc ft 
9, 

«Ha»3uvX»tt % ffli/yXtlEL/yXt^i/ 
^Xi»fc*5r.fcSr4#«i:-r5BI**l~4(0 5*>ov^ 40 

to 0 0 1 ] 

X— Al/VX(CBI U PKfiCCTV (ClosedCircui 
t Television) fflX? ^ * 9 tt#"6Tt£ 

r% a>o^ y * 7 # xmm&n o^-t awtfc&x- 

AU^XKBIi"So 
[0 0 0 2] 
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ttDttttfcRfctt, 7i/t^^7«Bii/yX^ 

[0 0 0 3] <««i>:^ 3fi^yXA^ 
*t-^ft^fflT-l/t: 0 X7^y^{cffl^^tL6X-^l/>X 

tSfefef^^X^BHfcf^tfcoTk ^X 

[0 0 0 4] r^*Wlt«5X-Al/yX(Ol/yX 

l 7 fc:*"*-. 1 fcfiiSX-A i^Xtt, 

Hi 7t«i-J:5K:, «#«*>bJfifc:* jBl^XLi 
-f5l/yXL 6 *^45fl^X#I, »6U>X 
L 6 uyXLe #>fefc5*2 UVX»II. Hi 0 

uyXL.o til ll^yXLi, H45»3i/yX 
»m, fc±tfSi2uyXLi2 -i2 1 uvXl 
2i A*bftS«4U>'X»ivtcJ:9«fife*tt, £btc|g 
4 U^X#IV|i, fn 2 UyXL.2 ~fgl 5 uyXL 
15 i»&ft5J|54 U^XjWSlVa I16^XL 
1. ~Jj?2 1 UVXL21 j&»&*5»4 U^Xft»IVb 
{CX 9«j£<**i/r^5 0 

[0 0 0 5] *fc, *4U^X8J#IVa(0»ft:ftlttt3R 
9 1 *SEK*ftTiS9, S?4 u^X«»IVb tCCD^ 
fcftSJWR*^ 3 fcOlBt3fe5W*^!JX^4*5j:tf7 
^*2#eRS;fcTV*5 0 fc*5, flWMTf- 3 i: 3 
fif^y XA4*5it/7^;^ 2 {4, ti^W^7*M! 

[0 0 0 6] ifc, TB*1C ft*fllt«5X-A 
l^XfcfcttS, #l/yXffi^**2fSR (mm) % # 

u^xo^^fffciw^uvxn^fanHD (m 

m) , frU^X^eJUcjSltS, JmSf»Ne fc<ttf7y 

^btc, TfS*2(c N ft*flitffSX-AuyXOT 

IDE*l3J:WTELE4jS^t5Jt5^Ellt. Fno, 
*ltt , o*aiSr#Lfc^>'XBB^»WW, 

^7t-*7Bf, 14 UVXm#IVb^?/^^^- 
X7^Bf4 b N Bf^Bf4 b £<£>it, *^**ICitf 

5f4uyXfiivb^)iti»^yXffi (R39 ) 

C*5tt5*ilftO*iSHa, *i?3t*lC»-t*5»4 U-^X 
ftHlVb(0*t*fffllO^^XB5 (R30 ) (Cjoft5)t 
^cOffi^Hb, Ha^Hb^i, B f F n o fc (Dkt[C 
So<«, *3it/*4 U^Xft»IVb«r*«-lmm» 



(3) 



#120 0 3- 
4 



10 7 3 4 6 



1 AUV'XojRBiNfXtt:, HI. 

[0 0 0 7] 

ram 



0 (2 



tH 


K 


u 




v • 


1 


-167.933 


2.506 






2 


205.525 


5.917 






3 


oo 


8.182 


1.43496 


34.B 


4 


-123.571 


0.116 






5 


284.452 


7.902 


1.43496 


94.6 


6 


-212.171 


7.497 






7 


124.045 


9.502 


1.57098 


70.9 


8 


-302.956 


0.116 






9 


64.461 


6.206 


1.82016 


AO A 

48.4 


10 


130.958 


*1 






11 


54.496 


0.771 


1.8J9JZ 


36.9 


12 


14.181 


6.852 






13 


-61.901 


0.771 


1.83945 


42.5 


14 


40.862 


1.368 






15 


25.631 


4.732 


1.85501 


23.7 


16 


-49.180 


0.665 






17 


-32.185 


0.771 


1 .77620 


49.3 


18 


79.600 


*2 






19 


-27.304 


0.771 


1.75843 


jZ. i 


20 


41.B37 


2.390 


1.W3U1 


m "7 
Zo./ 


21 










22 




1 706 






23 


213.835 


4.828 


1.52033 


58-7 


24 


-34.837 


0.116 






25 


153.522 


3.287 


1.59143 


61.0 


26 


-2088.371 


0.118 






27 


51.765 


7.016 


1.52033 


58.7 


28 


-36.176 


1.205 


1.80810 


46.3 


29 


-5ia539 


32.938 






30 


49.070 


4.655 


1.51825 


63.9 


31 


-82.602 


0.116 






32 


34.236 


6.180 


1.48914 


70.2 


33 


-41.312 


1.253 


1.83945 


42.5 


34 


21.220 


3.442 






35 


31.261 


8.163 


1.51825 


63.9 


36 


-22.118 


1.205 


1.83945 


42.5 


37 


-94.916 


0.116 






38 


84.626 


6.426 


1.48914 


70.2 


39 


-26.108 


10.665 






40 


oo 


33.000 


1.58565 


46.2 


41 


oo 


13.200 


1.51825 


63.9 


42 


CO 
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10 



20 



30 



40 





011.0 






WIDEST 






8 


160 




1.65 


2.56 


*i 


0.944 


54.595 


*2 


55.218 


7.177 


*3 


6.514 


0.905 


Bf 


40.171 




40.038 


Bf^Bf 


0.997 


Ha 


15.649 


Hb 


15.409 


Ha-Hb 


OJ24 


0.02xBf/Fn 


0.487 
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[0 0 0 9] mi 9tt, Cffi5X-A^yX^) 
HTtt>5, ±«^Btf«K#JSi-5«l«BSr*U T» 
- 1 mmll L/t^<7)iK^lll Sr^-To ft:Jb\ #^,£U& 

[ooio] B3i 9^fcWfc^4J:5^ 

[0 0 11] <«E3fe«2>±iBbfc!S*«lKff5X- 
AuyXCSLt, ccTV*<oj:5fc*K©7 t utf* 
^fcttfflSftSX-^u-vX (BIT, «^2^»t 

[0 0 12] : 2 C«5 X- A U>X 

@l8(OTtJ:9^ ttftW^&IBI-, Ili/>XL, 
fcl2^XL 2 i»&45»iw^fi, *3uyX 

yXLz ^6ft5H3 uvxpin, fcitfl8wyx 

L 8 14 1/yXLn *>b*5*4 l^yX»IVfci 
OfflfjfcSJx, ^C|4 U^X»IVI±, »8l/yXLi 

1 UyXLn 30»e>45»4 UVX«j8¥lVa 
Il2t/yXL, 2 -Sl4UyXL.4 ^6ft5*4 

[0 0 13] £4 U^X»»IVa 1*«E 

K^^Tfc^, SS4 U-VX&ttlVb £CCD^6ft5ii 
^3 fc<7)IB^7w^^ 2iSER*ixTV>5 0 ft*5. 
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[0 0 14] TE*3fcl, «*«2fc«5X-iH 

i/>-Xk:;fetf6 N #i/yXl^i$^iR (mm) . # 

m) . #uyXOe*K*5Jt5, SJr^Ne fcJctfTy 

(C^ 5 X- A 1/yXOT I D E 4»*5 J; 15 T E L E jS K*5 

^8¥lVb0)/*y?:7;J— f 4b , BfiBf 4b 



*m<DU>Xm (R 2 7 ) tt5tt53tjH^iS$Ha, f'k 

S (R 22 ) fc*3Jt5Jfclft^ilS*Hb, Ha^HbCO 

B f iFno tOJttcSoXffi. jSitWMl'V'X 
«#IVb 1 mmfl)lf:I^t 0 y h 

#ft?r^i-o tt*0il2fc«5X— AU^XOBB 

U--fXtt* 0 11. 0 (2/3-O^f-^X) t4ot 

[0 0 15] 
[*3] 



m 


R 


D 


N. 




1 


101.143 


1.739 


1.78191 


25.5 


2 


47.048 


8.790 


1.59143 


61.0 


3 


-127.845 


0.098 






4 


36.375 


4.883 


1.59143 


61.0 


5 


74.271 


*1 






6 


100.186 


0.801 


1.72341 


50.1 


7 


17.576 


4.835 






8 


-21.703 


0.801 


1.72341 


50.1 


9 


19.417 


3.780 


1.81262 


25.3 


10 


-237.680 


*2 






11 


-33.107 


0.801 


1.72794 


37.7 


12 


-334.076 


*3 






13 


112.912 


5.411 


1.70558 


40.9 


14 


-30.760 


1.807 






15 




1.660 






16 


50.604 


4.542 


1.62508 


52.8 


17 


-75.801 


2.149 






18 


-27.512 


1.465 


1.81262 


25.3 


19 


-152.164 


0.098 






20 


24.115 


5.762 


1.84128 


55.2 


21 


-320.217 


12.736 






22 


-62.407 


1.270 


1.81262 


25.3 


23 


17.953 


1.465 






24 


46.397 


3.907 


1.64128 


55.2 


25 


-25.769 


0.098 






26 


16.223 


3.125 


1.62409 


36.1 


27 


72.764 


12.320 






28 


oo 


5.000 


1.51824 


63.9 


29 


oo 









[0016] 
[*4] 



(5) 

7 



mm*™* 


011-0 






WIDE** 




m&mrn 


12.5 


75 




1.65 


1.66 


*i 


1.221 


30.571 


*2 


28.875 


3.127 


*3 


4.288 


0.485 


Bf 


15.613 


Bf* 


50.163 


Bf^/Bf 


3.213 


Ha 


8.999 


Hb 


5.744 


Ha-Hb 


3.255 


O.G2xBf/Fn 


0.189 




0.375 
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[0017] m 2 0 ii, 2 t#5X-Al/yXC 

— i mm&m Lfcm-g-oiRsm^^-ro 20 

[0 0 18] 12 O^ib^ib^&J;?^ ^*15iJ2t# 
g-f 5fcfclcSg4 U>X«»IVb &*«~ 1 mrnfi^ 

[0 0 19] 

v xtt mzmw t t * < & -s t v ^ 5 pgi^fco fc„ 

[0 0 2 0] #38§Hii, ±xELfc*tf IdE^ffifgjSftfc 
[0 0 2 1] 

xii, ±igLfcsw^jtfife-rsfc*, *>*[»-> 
oEwasf^^#t-5mi u-vxp, mmm^mLxm 



#i2 003-107346 
8 

X*» e> * 0 , SE JE u v Xro^tt ^ J: 9 * ^ 7 Si *) # (t 

[0 0 2 2] £fc, ^©Ay^^^-XJ^SrB f , if 
|E^4 U-VXpro^S|^<y^7j|~X;XtrB f 4b t 
Lfc££\ T!E£#S (1) lr«Si-5ri:dW4L 

1. 0<B f 4b /B f < 1 . 5 • • - (1) 
[0 0 2 3] ^^«ir*5it5MSfeWWF«:^F 

■5i!ufclSR4 uvXp^Sroftt.tiMiJwU'VXStcfc 
»t53ti»©as*4rHb t Lfci#, Tffi^frS: (2) * 

|Ha-Hb | <0. 02XBf/Fn ••• (2) 

[0024] iufex-i>.i/>X(7)ii^iiio^T, 

V^H^^i-SdiBSr^ftfcjEi/VX, fifll/yX, 
IE u yX t A u yX t o^-a- w->-X s tiftffifltc&v >fflgf 
^Srff-f-StfiffiSrlBlttfcEuyX, *s itFEU-vXtft 

i^yXt«)^i/yx^f>i5rJ:iJ5ffju\ 

[0 0 2 5] ifc, HUI5X— AUyXoiltlcfc'V^, 

t^xxx uyxfrhte<o . buI2^2 yyXiii, #31$ 
Wfrhmi^ ^i/yx ( ^i^yx, fcit^friWcflffi 
tr|plftfc}EO^-^X7 7.U>-X^b'fc 1 9, #Jfaj&3U'V 
XS¥(4, ^BDUVXtlEuyX^oa^^^XA^^-S 

[0 0 2 6] 

[0 0 2 7] <HJfe#!l 1 > 11 1 (4, *^KCDHlfe^| 1 fc 

#•5 x— a L'yxw u vxifffig|gt?fc5„ 
[0 0 2 8] l irSSX-AuyXii, m l (c^ 

So *4 U>X#IVfi, ^4UVXHffHlVa 

[0029] msi u-yxi¥n4, ttfttta>&ifiw % 
ftijiciOiffiSrifijJtfcAco^-^xj^u-vxL, tm&\yy 

XLa tro^wvX. tJi^ftffiKcfiffiSriRittfcE 
[0 0 3 0] *2i/>XS|ii(±, «flcfld>&M(K:, 
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[0031] B3 u^xgpnifi, woauvXLT tm 

[0 0 3 2] JB4U^X«f#IVali, ftftflifrfelRfc:, 
t^ttiJtCt0jpS5rlp]ttfc*iO^-^X7Xl/^XLi2 tco 

uyX^pivbtt, ltfcoi^fluvXLie d^fcftSo 

[0 0 3 3] *fc, »4 U^Xlr^IVa^ftiBlfciRO 
•To 

[0 0 3 4] r^iOfctfli t«5X-i^i/yxm IS 
4i/y x« wiv b «r x k » o r^ts-r 
9, xwtfX?^7^«^B (4Wfe*^F-3) tX-Ai/y 
X^gtS «:-Sk S *5 y ^ 7 * - * 

[0 0 3 5] 3at«lK«5X-AU^Xtt, £ 

^7^7t-*^5:Bf, l4l/yXt#IVb^ 

(1) %m&-tZ)3:?lcmf&£tiX^^ 0 
1. 0<B f 4b /B f < 1. 5 • • • (1) 

[0 0 3 6] (1) f4, 

f l^X«#IVb<0'<y^:7*— #*B 

f 4b ©JtSrffiS«^ttfflrti-t"5CtKJ;D, 
7t-*^KI4:fT5fcW:»4uy X&i£l V b £r#ib 
LfcjStc, »JR3E^aEib«r/h*<»*.-C, RfHlfciEfla 
Lfc^vXttlBft*»S*5fcat)O*fl=*"C*>5 0 

[0037] -r*to*>, *«=a; ( i ) to^x, b f 

4 b /B f o«*TRtTE5fc, KiRSSSrAffCWjE 
t5rt^tt4<45, Bfn /B f <7>4i£;&s±iS£ 
±1115 i:, 3?4 U^X^pIVb(D^!7-^3fi< Tfc^iit' 
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[0 0 3 8] $feti: % SOfc«|lKff5X-AlxvXl4, 

5W&B#^ c F , 'il>^^»-r5^4 uyX«»lV.bO*fc 
MlouyXB (R 29 ) tisrt5*IIHZ>*i**:Ha, 
jg£ £ ft ft it 5 m 1im<D ti**|:«t5l4i/> X 
H»IVbO*t>*fls:<S!l<OU>Xffi (R 28 ) {C*5tt5* 
iR<Dii53fcHb ibfcfct, T8E*#* (2) Sr«£1- 

|Ha-Hb | <0. 02XBf/Fn (2) 
10 [0 0 3 9] (2) (4, *4l/yX«SlVb 

S:«*t5IE^>X (Sfli/yXL,. ) fc*3^1\ 4fe 

BirtitSwi: (-49, ^ 7^~*^maE*fi : 5 
fcfet»4 uvXft»IVbSr»»Lfc(Rfc, 3*®HXlt<E> 
K»*r/h*<»it5fc»«>*f E l : A'C*>*« 1"**^ * 

ftS; (2) KJSV^ Ha-Hb<D»»4t34SjaS«(Z>« 

[0 0 4 0] TIES 5 Hlfefflll C#5X- AW>X 
20 C*5lt5, #uyXi^ft$^R (mm) , #U^X 
(D^^ff^4^#U>XPfl(O^MPflPSD (mm) , #U 
VX<Oe*tZl*5tt5. Bft^N. jSitfT^ftv. (7) 
#{(5r^-r o ft*3, *5*tf>#»:^i4, *{WB0j&>&<DJB 

E**5J:0«TELE»Kl3»t5«-ftrat, Fno, ft 5 
4><7>*HiS:#bfcu^X|B^*IHI«, ±%k<D/<*y?7 
*-*^Bf, JR4 U^X«#IVb©^y^7^— *^ 
Bfn , Bf tBfn £:<Z>ifc, ^jtftfcJH-S* 
30 4 ^^X»#IVb©*t*«^^^XBfc*5lt53ti|ft<Z) 
I^Ha, «f^3t*fc»1-5»4 l^^X«»IVbO*t> 
*fr«©U^XffiKtel45*j|ft©»*Hb, HatHb 
<£>H, Bf iFnotOltl^<C t5it?i4I/y 
X«*IVb mm^«)Lfc«^^t: 0 > h&ttft 

^{e^-fo mfiwifcffisx-Auvxois 

S1MXJ4. <j)16. 0 (Hyft>fX) t*oTV> 

[0 0 4 1 ] 
[*5] 

40 



11 



(7) 
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mmmi 



m 


R 


D 


N. 


V . 


1 


164.503 


2.441 


1.81264 


25.2 


2 


75.787 


10.038 


1.62286 


60.1 


3 


-975.027 


0.117 






4 


73.436 


6.396 


1.71615 


53.7 


5 


194.680 


*1 






6 


94.382 


1.367 


1.77620 


49.3 


7 


16.011 


7.417 






8 


-69864 


1.172 


1.77620 


49.3 


9 


69.864 


0.049 






10 


29.084 


3.799 


1.81264 


25.2 


11 


108.952 


*2 






12 


-35.768 


1.172 


1.80811 


46.3 


13 


64.907 


2.876 


1.81264 


25.2 


14 


-348.1 74 


*3 






15 




£607 






16 


336.976 


5.400 


1.62286 


60.1 


17 


-65.101 


0.117 






18 


143.851 


4.560 


1.62286 


60.1 


19 


-143.651 


0.117 






20 


61.422 


11.093 


1.48914 


70.2 


21 


-37.634 


1.562 


1.81077 


40.7 


22 


-502.377 


1.094 






23 


45.077 


8.779 


1.62286 


60.1 


24 


-87.381 


0.137 






25 


464.633 


4.404 


1.48914 


70.2 


26 


-75.953 


1.367 


1.81077 


40.7 


27 


29.349 


12.337 






28 


90.467 


4.424 


1.62286 


60.1 


29 


-90.467 


62.212 






30 


oo 


5.000 
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*>5, H4KltWI DE«SK:isrt'SaffiiRaS*5 J: t/*jft 
iRJI<7)flXSiaSr*LT*>5^ H 5 KttW I DESBKistt 50 



Tfc9, H7lCttTELE*Hfci3rt-5=«^iRJI^)lR3IH 

[0045] i4-7^^M^i5c> Jdtwie 
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10 0 4 6] <j|lfeffi|2>ja(S«2Kffi5X— AU^X 
tt, H2»c*1-J;5fc* IMlii^5X-Ai/yXt 

a?:«*t§, *12UVXLn fl*«|U] l^Xi^ft 
9, 113 U^XL.3 ^frft"J^?tV^ft*(OdiffilrfS] 

[0 0 4 7] TR*7fc, Hffiflftf 2 CS6X-AUyX 
fc&ttS* &l/yXB(^i$^gR (mm) , #^yX 
©t^ffSSitf^U^XIH^SftlHIBD (mm) % #U 
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♦ Al/yXOWI DE*B*5it5TELE*KK*5Jt5i»jfiE 

PS> £&<D'<y?y*'-*XB f , »4 I'VXftWlVb 
<D'<y9 7*— f 4b , BfiBf 4b i£>ifc, 
^^«C»t5f4 U^Xft»IVb(D*t«[fl|<Z)U^ 
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1-5*4 W^X^HlVbCOftfc^fiilOl^vXffi (R 
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[0 0 5 0] «8**6Sba»4J;5^ **«2fc«« 
X-AuyX(i (l) ftitWfefrS; (2) 

SLTl^o 

[0 0 5 1 ] *fc, B8-1 lfi, Safc«2Kl«5X- 

-efc<9, H8fcttWI DEJ8fci3Jt4«ffiJ|RSii3j;t5* 20 
£tt*©iRSIBfc*L-C*>9* HI 9 t^liW I DESM 
tf%^^UM(D\&.mm&^LXhV) , HlOCttTEL 
E ffi \z *5 ft 5 «ffiKS^ i lf*/S«a6©JR36E<OiRa6BI S: 
/Tttfc^ Ell HCttT EL Ejffildfc^S 3-^11X11(0 

[0 0 5 2] 18-1 1 5 *i&#!2 

[0 0 5 3] Sfc, Bl2tt, J*«2C«5X-AU 
/Mfcffi*5 «t tf* > ^ > + /Mfcffildis it 5 #iKHj6*tf 
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[0 0 5 4] Hi 2*»&9Hfeji>4J:5fc:, H*«2C« 
ft ^1? 4 I/ > X«»IV b &&ffi]^ 1 mm#» $ -tffc^fi 

[0055] it iit^f^maHi. o 

(2/3-f vf-fr-fX) -e*>SMt«2i:«*m fc«r 
JtgrTS^ HJSM2"Ctt. /<y*:7*— #*Wtt<7>fc 

[0 0 5 6] <|Hfc«|3>||lfe«3|c:«5X— AUVX 

mzmmom&k ztix^&ifis f?4 i^xp^s&aeiv 

fli/yX^b*^ Si2i/yXLi2 asffiPfli^xa* 

[0 0 5 7] TfS*9(d. »«3t:#5X-Ai/yX 
(CfcttS, &l/yXB^ft$^R (mm) x #U>X 
CO^^Jffci^UVXrao^MHlD (mm) , #U 

A l/yX(DW I D E jg*5 ct^T E L E*t*5lt5*SjSE 
RE, Fno, 1 9 t ^) ^ L t U > Xl(7)^f| 

ML ^5R©^y^7d~*^B f , »4 UVXftjfclVb 
<D/<y? y*— #*B f 4b , Bf£Bf 4b tOit, 

1> t #i- s jR 4 u > x« » i v b t> ftftfJ 

Xffi (R 29 ) (c*5tt53t«l^iSSHa, *'i>ytM\zM 
■f"5»4 l^>Xft#IVb(0*t>4ftl(*:«^UVXffi (R 
28 ) t£:fctt5ftlS<Oil5£Hb., Hai:Hb(7)g, Bf 
tFnotOJtCS^<C *5<tU^4 l^X«l¥lVb 

-To IHt«l3tffi5X— AU^X^Bffi*>f X' 
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1.503 


1.80922 


39.3 


27 
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[0 0 6 0] mi 0^6«e>^4«t IWJ3l:# 
6X-i^i/yX(t 3H4^ (l) *5j:t«fc#a; (2) -& 

[0 0 6 1] i/:, II 3-1 6(1 »l3Cff^X 



t^^ifX^iR^BI^LTfei9, I14MWIDE 
ffitcjort-S^^iR^^^IIEl^^LTfe^, El 1 5 tcfi 
TELES *3 ft 5 «ffiiRH*5 «t #j£lKH<0 J|R*0>flX 
HEI&^LTfctK HI 1 6 UliTE LEjHKJoH-a^^ 

*^^/w»Sfc<t^^^^^>'v'^/^ffi^tt5#^ 

[0 0 6 2] mi 3- 1 6j&»fcWt>j5>*J;5t^ Wfefcl 

3ic:#5X— Ai/yXii ^3/^7^-— *^ms^fc* 

[0 0 6 3] £JLbREUi:«fc 5 ^ ^l«l-3CJ; 

fritf, lffit^x^Hi6. o (i>fyft>fX) , 0 

11. 0* (2/3^yWX) x 8. 0 (1/2-f 
[0 0 6 4] fc*5, #|gl^<DX— A!/>Xt LTtt±E 
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40 
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[0 0 6 5] = 

yXtcfcftfi, @rJ£o4»H'X*j£&i-3i: t *>l-l 

[0 0 6 6] ^©/<'/^7t-*^tf 4 10 

5 mum<r>m.mz<\-£ < ai±-c, KtHts 0 © u^x 

[0 0 6 71 *fc, $ 4 l"VXW©!fWfc Sv^ttfEl 1/ 
yxs¥~^3 u^xpwu^XflKKSrjftsrsr tci 

[Hffi©IBi**iaM] 20 

[Ell] #3§f3CDjlft$ll (w#5X-AUVX(DWVX 



[ HI 2 ] ^m<DMMm 2 K# 5 X- Ai/yXoi/yX 

[ El 3 ] oHlfiffll 3 £{fi 5 X— Ai/yX©uyX 
#j*Ei 

[04] MMffli lc#5X— AU-vXo^ffiJRStsiU 5 
^^iRSSr^-TiRSBl (WIDE© 
[H 5 ] Sat«lt«5X-AU'VX©=i^iWSSr*i- 

<&mm (wi des) 30 

[161 ^■5X-AUVX©^ffiJRS*5J;U ? 
#£i|Xii£^-t-JfcitEI (TELES) 
[HI 7] Hifeflill K«5X— AU^X<03^JR^**-f- 
(TELE4S) 

[18] HifefJ 2 tiSX-A i/yX»i ffitlx^fc «fctf * 



#f|20 0 3-1 0 7 34 6 
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: *A«Ulft*i-«l«H (W I D Effi) 

[El 9] Hffi#J2l£#£X-J^VX<D='-7lK^£5jvt- 
HX^EI (WI DES) 

[Ell 0] **^2iC#5X-AI/^Xo«BJ|X^i 
0 { */RiR^*:*1""R36H (TEL EiSs) 

[Ell 1] Hlt^j2l-#2)X— AU^Xwn-rllxSISr^ 
I-IRMEJ (TELES) 

[Ell 2] »!l 2 Cff 5X-A uyXW I D ESt 

it/i/yxffi^tb^»ffl;) 

[Ell 3] ^Jfi0ii3»c:#5X-AuvXro«ffiiixgioJ; 
tf#£iftS£^-fifc£lia (W ID ESS) 

[Ell 4] 3 X- A U>X<7) 

fHX^El (WIDES) 

[Ell 5] Slt«3^«5X-AUvX«)«ffi«lfS*>*J: 

Tfm&ti2.m%7Fir$imm (tele© 

[Ell 6] H85$|3i;:^5X— Ai/yX©3?iRSIrf 
•f IRISH (TELES) 
[Ell 7] ge^JUc^SX-A^yXcouvX^H 
[Ell 8] ftjfc«2^ff5X-AWvX05U^Xfl|figH 
[Ell 9] Mlt#5X-Ai/yX©wi DESic: 

i^l^^X^HJ^Ofit) 

[El 2 0] 2 C#5X-AUyX©W I D EiSt' 

it^u-vxw^tt^^ffl:) 

[«F#0>fWi] 
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4 3 6##x y XA 
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l> ~l 2 , yyx 
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